NEVADA ENVIRONMENTAL RESPONSE TRUST

LE PETOMANE XXVII, INC., NOT INDIVIDUALLY BUT SOLELY AS ENVIRONMENTAL RESPONSE TRUST TRUSTEE
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e Steady-state model developed by Northgate for site conditions in 2008/2009
o Approved by NDEP on April 4, 2013

e Model Updates by Ramboll Environ:
o Phase 1: (Reported in 2013 Semi Annual Report)
v Developed conceptual water balance
o Phase 2: (Reported in 2014 Annual Report)
v Boundary flux refinement (Las Vegas Wash interaction)

v Incorporation of aquifer testing results from 2013 GWETS Optimization
o Phase 3: (Reported in 2015 Annual Report)
v Extended Model Domain

v Revised Geology/Lavering, Conceptual Water balance
o Phase 4: (Reported in 2015 Semi Annual Report)

v Extended Model Domain to Three Kids Weir

v Implementation of Weirs

o Phase 5: Transient flow model (November 2016)
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e Steady-state flow model
o To evaluate GWETS performance metrics semi-annually

o To support 2013 GWETS Optimization Project and Continuous Optimization
Program

e Transient flow model and contaminant transport model are being
developed as part of Remedial Investigation (RI)

o To develop a more detailed understanding of perchlorate mass loading to Las
Vegas Wash

~ To synthesize the information collected in the RI into a conceptual model of
groundwater flow and transport

o To evaluate the relative performance of remedial alternatives to be considered in
the Feasibility Study

o To support the soil flushing and groundwater bioremediation treatability studies
and other RI analyses

- To evaluate performance of the Continuous Optimization Program

7

.4 ENVIRON

L e R .

ED_002461_00004023-00004



%\\\
Tl

Alluvial aquifer is primary transport pathway

Underlying fine-grained Upper Muddy Creek Formation
(UMCTF) is generally low conductivity
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As RI progresses, CSM will be updated to
include Downgradient and Eastside Study
Areas
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e Detailed conceptual water balance for the simulation period (2000 - 2015)

e Preliminary evaluation of fate and transport of perchlorate in groundwater

e Model domain is same as Phase 4 model
e Implementation of transient boundary conditions

e 3D geologic model development
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e [ncorporate new investigation results:
e Phase II RI
e Downgradient Study Area Investigation
e Eastside Study Area Investigation

e Soil flushing and groundwater bioremediation treatability study

e Development of contaminant transport capabilities
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Injection/Recharge Trenches

o COH Birding Pond and other industrial ponds
Retention/Detention Basins

o Residential/Industrial Recharge

o Golf Course recharge

=

S

_ ENVIRON

\

-

S

o Boundary Inflows {south/north/west)
3

> Eastern Boundary outflows

o> Remediation Pumping
> Discharge to the Wash

o Areal Recharge
o Evapotranspiration

o Storm Drains
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e Groundwater Inflows
e Groundwater Outflows
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Steady State Flow
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Land use areas mapped
from aerial photos (2000

to 2015)

« Recharge rates based on
land use

EXPLANATION
Undeveloped Areas

Residentia] Areas

industrial Areas

m NERT Stormwater Retention Basins
olf Covrse

Pronesr Detention Basin

“0H Birding Presensse

Athens Maing Discharge
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e Revised stratigraphy in Leapfrog Hydro
# Added new data sets

# Refined representation of the UMCE coarse-grained facies

minary MODFLOW grid and

o Applied Leapfrog Hydro model to preli
hydraulic zone setup
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e Streamflow Routing (SFR) Package used for Wash

e Configuration of stream segments is constant, but ET rates
vary to account for the change in water surface area

e Conductivity of streambed is reduced at weirs

e Weir sheet piles represented as transient horizontal flow
barriers (HFBs) using One Water Hydrologic Flow Model
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e Water levels at monitoring wells (2000-2015)

e Streamflow at Pabco Road gaging station

e Conceptual water balance
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1. Horizontal Hydraulic Conductivity : Increasing values improves

calibration, but not consistent with aquifer tests

2. Vertical Hydraulic Conductivity : Insensitive to vertical

conductivity in alluvium
3. Areal Recharge : Very sensitive
4. Stream Conductance: Insensitive

5. Boundary Inflows: Changes to southern boundary conductance
decrease calibration and reducing conductance makes it

impossible to simulate observed pumping rates
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s,

Value Used in - % Change in
Input Parameter Calibrated Model Multiplier Capture Zone Area
i i i ivi 0.75 7%
Impact Of Changlng Honzpntal Hyglraullc Conductivity of 40 fiday b
Alluvium Cutside of Paleochannels 125 25%,
Vertical Hydraulic Conductivity of 0.75 6%
mOdeI parameters on Alluvium Outside of Paleochannels 0.6 fday 1.25 1%,
I d Horizontal Hydraulic Conductivity of 175 - 650 ft/da 0.75 7%
Ca ptu re Zon es eva u ate Alluvium Within Paleochannels y 1.25 4%
Vertical Hydraulic Conductivity of 0.75 6%
i : i ) ) 17.5-68.5 ft/da
In uncertalnty ana|y5|s_ Alluvium Within Paleochannels y 195 0%
Horizontal Hydraulic Conductivity of B.75 25%
0.72, 6 fiday
UMCt-fg 125 3%
i i ivi 0.75 12%
Vertical Hydraulic Conductivity of 0.07 ftiday )
UMCTt-fg 125 5%
Horizontal Hydraulic Conductivity of . 0.75 32%
Various
UMCf-cg 125 14%
Vertical Hydraulic Conductivity of ) 075 4%
Various
UMCf-cg 1.25 5%
0.75 28%
Surface Recharge Rates Various 2
1.25 4%
. . ) 0.75 0%
Streambed Hydrualic Conductivity Various
125 0%
075 17%
Southern Boundary Inflow 310,000 cfd
1.25 31%
0.75 0%
Western Boundary Inflow 250,000 cfd
125 0%
0.75 0%
Evapotranspiration Rate 0.014 f/day i
125 0%
"RAMBOLL |
.4 ENVIRON .
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Conceptual Diagram. Not to Scale. Colors
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Conceptual Diagram. Not to Scale. Colors
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(b) Back Diffusion
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Dual-porosity concept:

e Pore space is divided into two regions (mobile and immobile)

Water and solute move in the mobile region while mass transfer

between mobile and immobile regions proceeds by diffusion

During loading period the immobile region stores solute in the pore

space

Mass in the immobile region acts as a long term source during the

release period by diffusing mass back to the mobile region

HYDRUS-1D numerical model is used to simulate this process
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e Flow model will be extended to include fate and transport using
MT3D-USGS transport

e Development of 3D transport model will be guided by Hydrus-1D
models of locations with good vertical data coverage

e Initial results indicate that back diffusion from the UMCf is
important

e Future work will evaluate dual porosity approach to simulate
effects of back diffusion
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e [ncorporate new investigation results:
e Phase II RI
e Downgradient Study Area Investigation
e Eastside Study Area Investigation

e Soil flushing and groundwater bioremediation treatability study

e Development of contaminant transport capabilities

f

RAMBCLL
L RAMBOLL LS .
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NEVADA ENVIRONMENTAL RESPONSE TRUST

LE PETOMANE XXVIl, INC., NOT INDIVIDUALLY BUT SOLELY AS ENVIRONMENTAL RESPONSE TRUST TRUSTEE

Q1 2017 TECHNICAL STAKEHOLDER MEETING
ION EXCHANGE TREATMENT SYSTEM STATUS

.
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Construction of the lon

Exchange (I1X) Treatment

System was completed in 2016

- IX can handle all SWF flow if
needed (IX capacity is 1,000
gpm)

Currently treating flows from
PC-118, PC-119, PC-120, PC-
121, and PC-133 (~250 gpm)

System Status

ED_002461_00004023-00060



Construction of the IX Treatment
System was completed in 2016

>  New manifold system — multiple
treatment options

Secondary containment
structures were substantially

improved

Lift Station Improvements

FETOMANE

E MERT
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e

SWF Optimization

N
L PETONANE

Benefits

> Increases the capture zone and the amount of perchlorate

SWF Capture
Q2 2016 Pumping

E MERT
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NEVADA ENVIRONMENTAL RESPONSE TRUST

LE PETOMANE XXVIl, INC., NOT INDIVIDUALLY BUT SOLELY AS ENVIRONMENTAL RESPONSE TRUST TRUSTEE

Q1 2017 TECHNICAL STAKEHOLDER MEETING
SNWA WEIR DEWATERING TREATMENT

.
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v

Southern Nevada Water Authority weir construction:
> Sunrise Mountain Weir

»  Historic Lateral Weir

Nevada Environmental Response Trust will be ordered to receive
and treat the groundwater from construction dewatering.

Y

SCOPE OF THE PROJECT

ED_002461_00004023-00064



Scope of the Project

v

- E NERT

The treatment system will consist of:

Sunrise Mountain
Pump Station

1 Centralized Water
Treatment Plant

Permitted outfall to Las Vegas Wash

Historic Lateral
Pump Station

» Groundwater will be transferred by the SNWA weir contractor to tanks at the
pump stations.

» Underground piping will connect the pump stations to the Centralized Water
Treatment Plant.

» Treatment will have hydrocyclones for large sediment, multi-media filters for

residuals solids, and ion exchange to remove perchlorate.

» The system will be completely disassembled and removed after weir
construction is complete.

ED_002461_00004023-00065



Private and Public Lands

L PR

Locations:

> Sunrise Mountain Pump Station and Centralized Water Treatment

Plant

> Private parcel west of NERT Lift Station 1, in City of Henderson
jurisdiction

>  Historic Lateral Pump Station

> Bureau of Reclamation land, managed as Clark County
Wetlands Park

E MERT
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75% Design

Itxe

SUNRISE MOUNTAIN
PUMP STATION (SMPS)
/R 2R RN

NFLUENT FROM SUNRISE
NTAIN Wi

R
IFRAP QUTLET PROTECTION WILL BE PROVIDED AT THE
TP EFFLUENT DISCHARGE PIFELINE QUTFALL TQ THE

LAS VEGAS WASH FLOOD WAY

EXISTING GWETS EFFLUENT

NTRANCE ROAD VIA OPEH-TRENCH
ETHOD. EXISTING ASPHALT It THE

, 4l
REPLACED TC MATRH EXISTING

INFLUENT LINE
FROM HISTORIC-
LATERAL WEIR

CAST RUSSELL FOAD

WESTERN HILLS
BUBDIVESION

LEGEND:

MERT

@ TETRA TECH

7% SUOM T YD DO

OVERALL SITE PLAN

FROPCSED BORING LIGATION
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> Federal

>  Bureau of Reclamation Access Agreement
> U.S. Fish and Wildlife Service Consultation
»  State
>  NDEP National Pollutant Discharge Elimination System Permit
»  NDEP Construction Stormwater Permit

City of Henderson

v

> Design Review; Building; Grading; Electrical; Drainage; Stormwater

Clark County

v

Federal, State, Local

> Building; Grading, Electrical; Air; Dust Control; Encroachment; Fuel
Storage
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@

>
©
_GC) Design Complete April
u iy W .
A Mobilization April
ucn Construction Begins June®
% Construction Substantial Completion August
0 Plant Commissioning September
X Plant Ready to Accept/Treat Water October
LN

™

* This assumes land access approved by BOR by June 1, 2017
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